Introduction
Th is paper documents the species diversity of plants that were phenologically active (i.e. fl owering and/or fruiting) during a one year period at a site in the Peruvian Amazon that is mostly unstudied. To date, most botanical studies in the Peruvian Amazon have been concentrated at a few established research sites in southern Peru, e.g. Manu (Foster 1990 . However, there has been detailed fl oristic surveys in northwestern Peruvian Amazon in two sites near Iquitos at AllpahuayoMishana (Gentry 1988 , Malhi et al. 2002 and at the Explorama lodges (Vásquez Martínez 1997) , which are located 122,7 km west and 77 km north-west of the study site described here. Th is project was part of a larger project to assess the productivity of vertebrate-dispersed fruit at Paucarillo. Th is paper adds to our growing pool of knowledge regarding the plant species diversity and distribution of Peru's lowland Amazonian plants.
Study site description
Our study was carried out in Paucarillo Reserve (3°41' S, 72°24' W), located in the Department of Loreto on the Rio Orosa (a southern tributary of the Amazon) (Fig. 1) . Th is 500 hectare reserve encompasses primary igapo (black-water inundated forest) and terra fi rme forest and is owned by Project Amazonas (http://www.projectamazonas.com/), a non-profi t organization based in Florida. Surrounding this reserve is primary forest that extends to the Brazilian border, so that the contiguous forest in this area exceeds 100000 hectares (D. Graham pers. comm.). 
Materials and methods
Th e data presented here is part of a larger study of the birds and forest fruits in this area (Choo, 2005) . Two study plots located in terra fi rme forest were established at the study site. In each plot, four parallel trails 90 m long and 50 m apart were established that served as mist-net lanes for capturing birds as part of another study, and were used for the phenological surveys described here. Each study plot consisted of 8 phenology lanes (each 90 × 10 m) fl anking both sides of the net lanes. Th ese phenology lanes covered an area of 7200 m 2 per study plot. Th e total area surveyed for 12 months at this site covered an area of 14400 m 2 or 1,44 ha.
Phenological data were collected from October 2001 to September 2002. Phenology surveys were conducted twice a month for 11 months and once for the month of December. During surveys, JC walked along net lanes to record the fl owering and fruiting activity of all plants (herbs, shrubs, epiphytes, lianas and trees) found within the phenology belts. Two fi eld assistants walked in tandem with her within the phenology belts to detect fl owering and fruiting plants in the understory and to help detect fl owering and fruiting canopy plants that she may have missed. When fl owers or fruits were discovered on the forest fl oor, attempts were made to locate the source(s). Surveys were conducted visually and if necessary with the aid of binoculars (10×40 and 10×50).
All plants found fl owering or fruiting were uniquely numbered with an aluminum tag. Plant habits were recorded as herb, shrub, epiphyte, treelet (subcanopy small trees), liana, tree (large canopy and subcanopy trees). Plants with easily recognized vegetative, fl oral and fruit characteristics were grouped in the fi eld by JC into morphospecies and a representative voucher for each morphospecies was collected from those plants that subsequently produced fruit. All other plants that were not easily grouped were collected for identifi cation. Th is method of identifi cation meant that she was able to identify plants that fl owered but failed to produce fruits based on the identity of their fruiting conspecifi cs.
Angiosperms and a few palms were identifi ed at the Missouri Botanical Garden mostly by RV, with a few plants in Araceae, Menispermaceae and Rubiaceae identifi ed by Th omas Croat, Rosa Ortiz-Gentry and Charlotte Taylor respectively. Most palms were identifi ed at the New York Botanical Garden by Andrew Henderson. Vouchers were deposited in the institutions where they were identifi ed, with duplicate vouchers deposited at AMAZ (Herbario Amazonense -Universidad Nacional de la Amazonia Peruana).
Results and discussion Floristic description of study site
Th e canopy in this site is dense, with the majority of trees attaining heights of 15 --40 m. Th e highest emergents consisted of trees and canopy palms approximately 50 m tall. Th e most diverse plant groups in this site were the Arecaceae and Rubiaceae, both with 11 genera and 19 species that fl owered and/or produced fruits. Palms where the most abundant group of fl owering and/or fruiting plants with 156 fruiting palms/ha. Th e second most abundant group was the Myristicaceae (second most speciose group) from which 50 fruiting plants/ha were phenologically active.
Th e canopy of this forest is dominated by large canopy palms (Attalea, Astrocaryum, Euterpe, Socratea and Iriartea) , and tree species from the genus Eschweilera (Lecythidaceae). Th e subcanopy was dominated by the palm Astrocaryum murumuru and medium sized trees from the genus Iryanthera (Myristicaceae). Th e understory was dominated by palms in the genus Geonoma and shrubs in the genus Psychotria (Rubiaceae).
Species richness of fl owering and fruiting plants
A summary of the diversity of fl owering and fruiting plants in the study site is provided in Table 1 , and a list of plants recorded fl owering and fruiting in Paucarillo during the one year study period is shown in Table 2 . Th e diversity of fl owering and fruiting plants in this site is high, with 270 species from 59 families recorded during the 12 month study period over an area of 1,44 hectares or 188 species/ha.
Proportion of all species that fl owered and fruited during the study period
To compare the species richness of fl owering and fruiting plants with total plant species richness in our study site, we examined data collected in a nearby site Madre Selva. In Madre Selva (3°37' S, 72°14'W), 19 km east of our study site, 304 species/ha (trees > 10 cm dbh excluding lianas, epiphytes and herbs) were recorded (Davila et al. unpublished data) . Madre Selva has a higher diversity of trees > 10 cm dbh than Manu National Park in Peru's Madre de Dios region (174 species/ha) and Yasuni National Park in Ecuador (239 species/ha). To compare our results with the Madre Selva dataset, we excluded 61 species of lianas, epiphytes and herbs from our dataset, which reduced the number of fl owering and fruiting tree species to 209 per 1,44 ha or approximately 145 species/ha. Assuming that our study site has the same total tree diversity as Madre Selva, this means that 48% of the total possible species richness (304 species) in this forest was recorded fl owering and/or fruiting within our study site. Th erefore 52% of plant species in our site were not fl owering or fruiting because they were species (1) whose phenological activities were not recorded because they fl owered and/or fruited between phenology surveys, (2) represented by non-fl owering and non-fruiting immature individuals and / or (3) represented by mature individuals of rare species that did not fl ower and fruit during our study period due to supra-annual phenological cycles. However, it is also possible that our assumption is not correct and our study site may have lower species richness than Madre Selva.
Proportion of rare species
To compare the proportion of rare species between our site and Madre Selva, we arbitrarily defi ned rare species as those represented by 1--3 plants within 1-1,44 ha of forest. At Madre Selva, rare species accounted for 63% of all species in one hectare (Davila et al. unpublished data) . Whereas, in our site rare species accounted for 57% of fl owering and fruiting plants in 1,44 hectares. Th e high representation of rare species in both sites is consistent with the approximately 50% of species represented by one individual/ha at sites located within other parts of the Amazon (Faber-Langendoen and Gentry 1991 , Valencia et al. 1994 , Pitman et al. 2001 . For detailed review of the distribution and rarity of Amazonian plants, we refer readers to Pitman et al. (1999 and 2001) .
